-Introduction
During plastic deformation dislocations move, interact and organize themselves in a rather complex way. This results in the creation of internal stresses which influence the flow stress but should not be identified to the latter. The internal stress due to incompatible plastic strain,or equivalently to a given dislocation distribution, can be calculated by applying the methods developped by Krijner [l] and Eshelby [2] ,for example. However this is not sufficient to determine the flow stress,i e the stress necessary to induce plastic deformation at a given strain rate. First it is well known that the average internal strain is zero in an homogeneous elastic medium. Second, due to the flexibility of dislocations, the flow stress saturates at a stress = p.b/l, the so-called Orowan stress [3] . Here p is the shear modulus,b the Burgers vector,l the average distance between the stress maxima.
Obviously, the treatment of the general problem is far from being solved, but one may obtain sensible results by describing relatively simple situations and compare them with the observed Therefore,we must analyze a slightly different situation, that of infinite, planar, periodic, dislocation walls.
2-2 Infinite periodic planar dislocation walls.
The stress field z, of such a wall made of periodically distributed dislocations can be shown to consist in the sum of two contributions zp and 2~. $ has the periodicity of the dislocation network and decreases as exp(-dl) with the distance z to the boundary,l being the period of the dislocations distribution.~~is expressed as:
Here the+ sign corresponds to z>O,the -sign to z e 0 ,~ is constant,eventually 0, and depends only on the average dislocation distribution or on the difference in plastic strain on both side of the wall. Detailed formulae can be found in [5, 6, 7] .When TO is 0,one obtains the so-called low angle grain boundary [8, 9] . Clearly, from formula 1,whenever TO# 0,walls must be associated in pairs cancelling their long range stress field which can be named dipolar It is therefore quite clear that replacing the approximation of continuous dislocation dismbution,or of continuous strain, by a more general approximation of discontinuous periodic dislocation distribution, or plastic strain localized in periodically spaced planes, does not change the result at distance from the wall larger than l.Furthemore,zo scales with the average dislocation distribution, i e as 1. ' . On the other hand the internal stress T,, has the period 1,therefore the corresponding Orowan stress scales as 1-l. Therefore the flow stress scales as I-', whatever the distance from the wall.
The above calculations are valid for both isotropic and anisotropic elasticity. They are also valid when there is more than one periodic dislocation may,and even in the case of a honeycomb network [7, 11] .
Let us now examine what happens when the dislocation distribution in the wall is disordered.
2-3 Influence of disorder.
We shall first consider a slightly disordered wall obtained by taking a periodic wall and giving the dislocations a random displacement 6 ,of length 6, such that 6 / 1 << 1.In that case, one may consider the elastic field of the disordered wall as the sum of the field of a periodic wall and the field of a disordered distribution of dislocation dipoles,zd [12] . It can be shown that when the disorder is not correlated, any component of exhibits fluctuations which decrease slowly as [4, 12, 13, 14] : zd must be added to the field of the perfect wall. Formula (2) has a physical meaning at a distance z to the boundary larger than 1. It is qualitatively valid both for isotropic and anisotropic elasticity. General formulae are given in[l2]and show that the fluctuating stress can be appreciable in the case of epitaxial walls,or close to low angle boundaries,and in creep experiments as well as close to fatigue walls.
The case of large disorder has been treated in the particular case of a disordered array of parallel edge dislocations with Burgers vector perpendicular to the wall(disordered tilt boundary) [15] . The result is that the fluctuating stress field decreases as (z~h)-In. What is not clear in this result is the region of space where this stress is predominant. It is very likely that the result applies only at distance from the wall which are so large that it has no real physical significance.
2-3 Edge effects.
A general and convenient method has been given [4] to describe simply, the stress field of an incomplete planar periodic boundary . As shown in figure 3 , we consider the slab as a part of an infinite periodic boundary. Then the stress field z,of the incomplete boundary of width w can be written as: where 2, is the stress due to that part of the infinite boundary which is outside the slab.In order to calculate the stress inside the slab, it is a very good approximation to replace z, , by the stress field 2," due to a continuous distribution of dislocations equal to the average value of 2,. In the same manner, the stress outside the slab can be approximated by obtained by replacing the actual discrete distribution inside the slab by a continuous distribution.The result for a simple case is represented figure4: at distance larger than 1, the - Figure 3 stress increases up to a value = pbP, at a distance = w from the wall.
Incomplete boundary
Then it decreases roughly as z-l. This applies in principle to both isotropic and anisotropic elasticity. If we consider now bounded walls,it is clear from figure 4 that the back stress on a glide band of width w is larger at the center of the band and rather small at the edge of the band. This results in a lateral spreading of a glide band at an obstacle. It must be noted that,since the maximum of the forward stress is obtained at a distance of the order of w,from the glide band,the latter may proceed ahead after a sufficient widening. Therefore blocking a glide band results in the widening of the band. In turn, this widening produces a forward stress which induces forward propagation of glide at a distance w ahead of the obstacle.
3-
It is rather easy to calculate the internal stress field of a dislocation wal1,whether continuous,discrete, periodic, disordered,infinite, or finite. Departure from periodicity is shown to result in a stress field slowly decaying with distance. Edge effects due to finite wall result in establishing a correlation between the forward propagation and the lateral spreading of a glide
